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Experience gained in tropical agriculture:

• Banana [Musa spp.]

• Pineapple [Ananas comosus]

• Cacao [Theobroma cacao]

• Postharvest diseases

4-12-2010 3www.spna.nl



Banana [Musa spp.]

• Fusarium wilt 

[Fusarium oxysporum f.sp. cubense]
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Banana [Musa spp.]
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Banana [Musa spp.]

• Fusarium wilt 

[Fusarium oxysporum f.sp. cubense]

• High P (soil) � lower Zn absorption �

low resistance to Fusarium wilt

• Mind N:K-ratio
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Banana [Musa spp.]

• Moko disease

[Ralstonia solanacearum Race 2, Biovar 1]
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Banana [Musa spp.]
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Banana [Musa spp.]

• Moko disease

[Ralstonia solanacearum Race 2, Biovar 1]

• High K � suppress bacterial diseases
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Banana [Musa spp.]

• Anthracnose

[Colletotrichum musae]
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Banana [Musa spp.]
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Banana [Musa spp.]

• Anthracnose

[Colletotrichum musae]

• Mn available � decrease anthracnose
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Pineapple [Ananas comosus]

• Root rot

[Phytophthora cinnamomi]
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Pineapple [Ananas comosus]
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Pineapple [Ananas comosus]

• Root rot

[Phytophthora cinnamomi]

• K available � decrease root rot
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Cacao [Theobroma cacao]

• Vascular wilt

[Verticillium dahliae]
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Cacao [Theobroma cacao]
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Cacao [Theobroma cacao]

• Vascular wilt

[Verticillium dahliae]

• High S (vascular tissue) � toxic to fungus
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Postharvest diseases

• Strawberry � Botrytis cinerea
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Postharvest diseases
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Postharvest diseases

• Strawberry � Botrytis cinerea

• Banana � Glomerella cingulata
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Postharvest diseases
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Postharvest diseases

• Strawberry � Botrytis cinerea

• Banana � Glomerella cingulata

• Orange � Penicillium expansum

Penicillium digitatum
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Postharvest diseases
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Postharvest diseases

• Strawberry � Botrytis cinerea

• Banana � Glomerella cingulata

• Orange � Penicillium expansum

Penicillium digitatum

• Peach � Monilinia fructicola
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Postharvest diseases
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Postharvest diseases

Calcium is important:
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Postharvest diseases

Calcium is important:

• Normal compound of cell wall and middle 
lamina
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Postharvest diseases

Calcium is important:

• Normal compound of cell wall and middle 
lamina

• Inactivate fungal toxins
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Postharvest diseases

Calcium is important:

• Normal compound of cell wall and middle 
lamina

• Inactivate fungal toxins

• Regulation of phytoalexin synthesis
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Postharvest diseases

Calcium increase in plant:

• Fertilizer applications � increase soil pH
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Postharvest diseases

Calcium increase in plant:

• Fertilizer applications � increase soil pH

• High pH � slow fungal growth (low Fe and B)
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Postharvest diseases

Calcium increase in plant:

• Fertilizer applications � increase soil pH

• High pH � slow fungal growth (low Fe and B)

• Bio-control agents overcome toxic effect
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Postharvest diseases

Calcium increase in plant:

• Fertilizer applications � increase soil pH

• High pH � slow fungal growth (low Fe and B)

• Bio-control agents overcome toxic effect

• High Ca effects:
– Fruit firmness

– Reduce pathogen incidence

– Delay ripening

4-12-2010 34www.spna.nl



Banana [Musa spp.]

• Anthracnose (postharvest disease)

[Colletotrichum musae]

• Apply Ca to the soil (roots) � Faster…?

• Foliar application: compost tea…?
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Banana [Musa spp.]
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1. Collection

2. Filtration

3. Application
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Banana [Musa spp.]



Fertalisation banana

• Foliar application (only micro-nutrients)
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Fertalisation banana
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Fertalisation banana

• Foliar application (only micro-nutrients)

• Compost and bokashi
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Fertalisation banana
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Fertalisation banana

• Foliar application (only micro-nutrients)

• Compost and bokashi

• Ash
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Fertalisation banana
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Fertalisation banana

• Foliar application (only micro-nutrients)

• Compost and bokashi

• Ash

• Chicken manure
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Fertalisation banana

• Foliar application (only micro-nutrients)

• Compost and bokashi

• Ash

• Chicken manure

• Cover crops
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Fertalisation banana
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Fertalisation banana
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Fertalisation banana
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Fertalisation banana

• Foliar application (only micro-nutrients)

• Compost and bokashi

• Ash

• Chicken manure

• Cover crops/mulch

• No bush fires
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Fertalisation banana
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Fertalisation banana

• Foliar application (only micro-nutrients)

• Compost and bokashi

• Ash

• Chicken manure

• Cover crops/mulch

• No bush fires

• Mycorrhiza
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Fertalisation banana
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Foliar application (Ghana)
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Prof. Nii Noi Dowuona; University of Ghana
Daily Graphic; 27-07-2009



Foliar application (Ghana)
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• Dry areas or high rainfall areas



Foliar application (Ghana)
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• Dry areas or high rainfall areas

• Minimal wastage (soil water)



Foliar application (Ghana)

4-12-2010 56www.spna.nl

• Dry areas or high rainfall areas

• Minimal wastage (soil water)

• Low losses (leaching)



Foliar application (Ghana)

4-12-2010 57www.spna.nl

• Dry areas or high rainfall areas

• Minimal wastage (soil water)

• Low losses (leaching)

• High yields (Theobroma cacao)



Foliar application (Ghana)
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• Dry areas or high rainfall areas

• Minimal wastage (soil water)

• Low losses (leaching)

• High yields (Theobroma cacao)

• No increase soil acidity, no soil degradation



Foliar application (Ghana)
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• Dry areas or high rainfall areas

• Minimal wastage (soil water)

• Low losses (leaching)

• High yields (Theobroma cacao)

• No increase soil acidity, no soil degradation

• Easy transportation



Consultancy pineapple farm
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• Drought



Consultancy pineapple farm
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• Drought

• Root system (pathogens)



Consultancy pineapple farm
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• Drought

• Root system (pathogens)

• Nutrients relocate difficultly within the plant
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Consultancy pineapple farm
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• Drought

• Root system (pathogens)

• Nutrients relocate difficultly within the plant

• Corrective measures

• Fruit protection



Consultancy pineapple farm
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• Drought

• Root system (pathogens)

• Nutrients relocate difficultly within the plant

• Corrective measures

• Fruit protection

• Synchronisation



Foliar application:  Yes, but……
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• Availability of water (quality)



Foliar application:  Yes, but……
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• Availability of water (quality)

• Fertiliser dissolves in water (fertigation)
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• Availability of water (quality)
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• Only micro-nutrients
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• Availability of water (quality)

• Fertiliser dissolves in water (fertigation)

• Only micro-nutrients

• Leaf damage (dry and hot conditions)



Foliar application:  Yes, but……
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• Availability of water (quality)

• Fertiliser dissolves in water (fertigation)

• Only micro-nutrients

• Leaf damage (dry and hot conditions)

• Use leaf and soil analysis



Foliar application:  Yes, but……
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• Availability of water (quality)

• Fertiliser dissolves in water (fertigation)

• Only micro-nutrients

• Leaf damage (dry and hot conditions)

• Use leaf and soil analysis

• Disease pressure



Netherlands:
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Potato [Solanum tuberosum]:
• Rhizoctonia
• Early blight
• Bacterial wilt
• Scab
• Wart disease
• Late blight
• Gangrene
• Tuber rot
• Wilt



Rhizoctonia [Rhizoctonia solani]
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• N
• K
• S
• Mn

• Cu



Common scab [Streptomyces scabies]
Powdery scab [Spongospora subterranea]
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• N
• S
• Mn

• Zn
• Al



Common scab [Streptomyces scabies]
Powdery scab [Spongospora subterranea]
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• K
• P

• Mg



Late blight [Phytophthora infestans]
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• P
• K
• Mn

• Zn
• Cu
• Mo

• S
• AL



Late blight [Phytophthora infestans]
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• P

• K



Bacteria wilt [Pectobacterium spp.]
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• P
• K
• Mg

• Ca



Early blight [Alternaria solani]
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• N
• Cu



Dry rot [Fusarium spp.]
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• K
• Mg

• Al



Gangrene [Phoma foveata]
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• Mg



Wilt [Verticillium dahliae]
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• N
• Mn



Wart disease [Synchytrium endobioticum]
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• B



Interpretation:
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• Species or varieties (host/pathogen)
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• Species or varieties (host/pathogen)

• Pathogens (stages, where)

• Soil flora and fauna

• pH and organic matter

• Soil type and structure (chemistry)

• Weeds, cover crops, legumose 
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• Pathogens (stages, where)

• Soil flora and fauna

• pH and organic matter

• Soil type and structure (chemistry)

• Weeds, cover crops, legumose 

• Weather and irrigation
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Interpretation:
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• Species or varieties (host/pathogen)

• Pathogens (stages, where)

• Soil flora and fauna

• pH and organic matter

• Soil type and structure (chemistry)

• Weeds, cover crops, legumose 

• Weather and irrigation

• Fertilisation, compost, etc.

• Sampling and analysis

• Management



Results SPNA:
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• Foliar applications:
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• Foliar applications:

– Mg- and Mn-nitrate:  yield increase in potato and onion 

– Mn-nitrate: highest yield increase with potato

– Applications with urea: no differences

– Espo Microtop in winter wheat: small yield increment



Results SPNA:

4-12-2010 96www.spna.nl

• Foliar applications:
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• Foliar vs soil: soil higher yields
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• Foliar applications:

– Mg- and Mn-nitrate:  yield increase in potato and onion 

– Mn-nitrate: highest yield increase with potato

– Applications with urea: no differences

– Espo Microtop in winter wheat: small yield increment

• Foliar vs soil: soil higher yields

• Some fertilzers have effect on scab (pH)
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Thank you…


